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Description

Field of the Invention

[0001] The present invention relates to the compounds N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxa-
zolyl)[1,1'-biphenyl]-2-yl]methyl]-N,3,3-trimethylbutanamide and N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-
oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-biphenyll-2-sulfonamide, and salts thereof, which are useful as endothe-
lin antagonists.

Brief Description of the Invention

[0002] Endothelin antagonists, which are compounds capable, inter alia, of inhibiting the binding of endothelin pep-
tides to endothelin receptors, are useful in the treatment of endothelin-related disorders such as hypertension and
congestive heart failure. In addition to enhancing the ability of antagonists to inhibit endothelin, the art has continued
to seek improvement in parameters relating to the overall in vivo functional activity of these compounds.
[0003] The present invention provides the compounds N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxa-
zolyl)[1,1'-biphenyl]-2-yl]methyl]-N,3,3-trimethylbutanamide and N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-
oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide, and salts thereof, which achieve such an im-
provement. In addition to having high potency, the present endothelin antagonists have excellent oral bioavailability,
duration of action and pre-systemic metabolic stability within the gastrointestinal tract, and are thus particularly useful
in the treatment of endothelin-related disorders.

Detailed Description of the Invention

[0004] The compound N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]
-N,3,3-trimethylbutanamide of the present invention has the following structure:

The compound N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-biphe-
nyl]-2-sulfonamide of the present invention has the following structure:

[0005] Any and all salts of N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]me-
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thyl]-N,3,3-trimethylbutanamide and N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-
4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide are contemplated herein, and in particular those formed with inorganic or
organic bases. Pharmaceutically acceptable (i.e., nontoxic, physiologically acceptable) salts are preferred, although
other salts are also useful, for example, in isolation or purification of the present compounds.
[0006] Preferred are alkali metal salts such as sodium, potassium and lithium salts, alkaline earth metal salts such
as calcium and magnesium salts, as well as salts formed with organic bases (e.g., organic amines) such as dicyclohex-
ylamine, t-butyl amine, benzathine, N-methyl-D-glucamide and hydrabamine, and with amino acids such as arginine,
lysine and the like.
[0007] The present salts may be obtained, for example, by reacting N-[(2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfo-
nyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]-N,3,3-trimethylbutanamide or N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-
dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide with a desired ion (such as by use
of an equivalent amount of base) in a medium (such as a medium in which the salt precipitates or in an aqueous
medium followed by lyophilization).
[0008] The aforementioned compounds of the present invention, having excellent pre-systemic metabolic stability
within the gastrointestinal tract, contain a 3-isoxazole group. Such a group can impart pre-systemic metabolic stability
within the gastrointestinal tract.
[0009] A number of endothelin antagonists have been described in the following documents, all incorporated herein
by reference in their entirety especially, but not only, with respect to the specific compounds described therein: U.S.
Patent No. 5,378,715; U.S. Patent No. 5,514,696; U.S. Patent No. 5,420,123; U.S. Application Serial No. 114,251,
filed August 30, 1993; U.S. Application Serial No. 08/728,238, filed October 8, 1996; European Patent Application
702,012; U.S. Application Serial No. 08/754,715, filed November 21, 1996; U.S. Application Serial No. 08/692,869,
filed July 25, 1996; U.S. Application Serial No. 60/011,974, filed February 20, 1996; U.S. Application Serial No.
60/013,491, filed March 12, 1996; U.S. Application Serial No. 60/015,072, filed April 9, 1996; World Patent Application
94/27979; U.S. Patent No. 5,464,853; U.S. Patent No. 5,514,691; EP 601386; EP 633259; US 5,292,740; EP 510526;
EP 526708; EP 658548; US 5,541,186; WO 96/19459; WO 96/19455; EP 713875; WO 96/20177; EP 733626; JP
8059635; EP 682016; GB 2295616; WO 95/26957; U.S. Patent No. 5,571,821; EP 743307; and WO 96/31492; such
as the following compounds described as indicated (incorporated herein by reference as above): bosentan (Ro 47-0203,
Clozel, M., et al., "Pharmacological Characterization of Bosentan, A New Potent Orally Active Nonpeptide Endothelin
Receptor Antagonist", The Journal of Pharmacology and Experimental Therapeutics, Vol. 270(1), pp. 228-235 (1994));
and TBC-11251, i.e.:

(IBC International Conference on Endothelin Inhibitors, Coronado, CA (Feb 1996) and 211th American Chemical So-
ciety National Meeting, New Orleans, LA (March 1996)). These compounds contain a sulfonamide group -SO2-NH-,
where an organic moiety is bonded to the remainder of the molecule through the sulfonyl group.
[0010] In addition to providing such metabolically stable compounds, the present invention also provides the use
these compounds, wherein they are administered for the treatment of an endothelin-related disorder. EP 0 702 012
pertains to substituted isoxazole sulfonamides and their use as endothelin antagonists.
[0011] The compounds of the present invention are antagonists of ET-1, ET-2 and/or ET-3 and are useful in treatment
of conditions associated with increased ET levels (e.g., dialysis, trauma and surgery) and of all endothelin-dependent
disorders. They are thus useful as antihypertensive agents. By the administration of a composition having one (or a
combination) of the compounds of this invention, the blood pressure of a hypertensive mammalian (e.g., human) host
is reduced. They are also useful in pregnancy-induced hypertension and coma (preeclampsia and eclampsia), acute
portal hypertension and hypertension secondary to treatment with erythropoietin.
[0012] The compounds of the present invention are also useful in the treatment of disorders related to renal, glomer-
ular and mesangial cell function, including acute and chronic renal failure, glomerular injury, renal damage secondary
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to old age or related to dialysis, nephrosclerosis (especially hypertensive nephrosclerosis), nephrotoxicity (including
nephrotoxicity related to imaging and contrast agents and to cyclosporine), renal ischemia, primary vesicoureteral
reflux, glomerulosclerosis and the like. The compounds of this invention may also be useful in the treatment of disorders
related to paracrine and endocrine function.
[0013] The compounds of the present invention are also useful in the treatment of endotoxemia or endotoxin shock
as well as hemorrhagic shock.
[0014] The compounds of the present invention are also useful in hypoxic and ischemic disease and as anti-ischemic
agents for the treatment of, for example, cardiac, renal and cerebral ischemia and reperfusion (such as that occurring
following cardiopulmonary bypass surgery), coronary and cerebral vasospasm, and the like.
[0015] In addition, the compounds of this invention may also be useful as anti-arrhythmic agents; anti-anginal agents;
anti-fibrillatory agents; anti-asthmatic agents; anti-atherosclerotic and anti-arteriosclerotic agents; additives to cardio-
plegic solutions for cardiopulmonary bypasses; adjuncts to thrombolytic therapy; and anti-diarrheal agents. The com-
pounds of this invention may be useful in therapy for myocardial infarction; therapy for peripheral vascular disease (e.
g., Raynaud's disease and Takayashu's disease); treatment of cardiac hypertrophy (e.g., hypertrophic cardiomyopa-
thy); treatment of primary pulmonary hypertension (e.g., plexogenic, embolic) in adults and in the newborn and pul-
monary hypertension secondary to heart failure, radiation and chemotherapeutic injury, or other trauma; treatment of
central nervous system vascular disorders, such as stroke, migraine and subarachnoid hemorrhage; treatment of cen-
tral nervous system behavioral disorders; treatment of gastrointestinal diseases such as ulcerative colitis, Crohn's
disease, gastric mucosal damage, ulcer and ischemic bowel disease; treatment of gall bladder or bile duct-based
diseases such as cholangitis; treatment of pancreatitis; regulation of cell growth; treatment of benign prostatic hyper-
trophy; restenosis following angioplasty or following any procedures including transplantation; therapy for congestive
heart failure including inhibition of fibrosis; inhibition of left ventricular dilatation, remodeling and dysfunction; and treat-
ment of hepatotoxicity and sudden death. The compounds of this invention may be useful in the treatment of sickle
cell disease including the initiation and/or evolution of the main crises of this disease; treatment of the deleterious
consequences of ET-producing tumors such as hypertension resulting from hemangiopericytoma; treatment of early
and advanced liver disease and injury including attendant complications (e.g., hepatotoxicity, fibrosis and cirrhosis);
treatment of spastic diseases of the urinary tract and/or bladder; treatment of hepatorenal syndrome; treatment of
immunological diseases involving vasculitis such as lupus, systemic sclerosis, mixed cryoglobulinemia; and treatment
of fibrosis associated with renal dysfunction and hepatotoxicity. The compounds of this invention may be useful in
therapy for metabolic and neurological disorders; cancer; insulin-dependent and non insulin-dependent diabetes mel-
litus; neuropathy; retinopathy; maternal respiratory distress syndrome; dysmenorrhea; epilepsy; hemorrbagic and
ischemic stroke; bone remodeling; psoriasis; and chronic inflammatory diseases such as rheumatoid arthritis, oste-
oarthritis, sarcoidosis and eczematous dermatitis (all types of dermatitis).
[0016] The compounds of this invention can also be formulated in combination with angiotensin II (AII) receptor
antagonists; renin inhibitors; angiotensin converting enzyme (ACE) inhibitors such as captopril, zofenopril, fosinopril,
ceranapril, alacepril, enalapril, delapril, pentopril, quinapril, ramipril, lisinopril and salts of such compounds; dual
NEP-ACE inhibitors; diuretics, such as chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide, bend-
roflumethiazide, methylchlorothiazide, trichloromethiazide, polythiazide or benzothiazide as well as ethacrynic acid,
tricrynafen, chlorthalidone, furosemide, musolimine, bumetanide, triamterene, amiloride and spironolactone and salts
of such compounds; and cardiac glycosides such as digoxin;
[0017] If formulated as a fixed dose, such combination products preferably employ the compounds of this invention
within the dosage range described below and the other pharmaceutically active agent within its approved dosage
range. The compounds of this invention may also be formulated with, or useful in conjunction with, antifungal and
immunosuppressive agents such as amphotericin B, cyclosporins and the like to counteract the glomerular contraction
and nephrotoxicity secondary to such compounds. The compounds of this invention may also be used in conjunction
with hemodialysis.
[0018] The compounds of the invention can be administered in any suitable manner such as orally or parenterally
to various mammalian species known to be subject to such maladies, e.g., humans, in an effective amount such as
an amount within the dosage range of about 0.1 to about 100 mg/kg, preferably about 0.2 to about 50 mg/kg and more
preferably about 0.5 to about 25 mg/kg (or from about 1 to about 2500 mg, preferably from about 5 to about 2000 mg)
in single or 2 to 4 divided daily doses.
[0019] The active substance can be utilized in a composition such as tablet, capsule, solution or suspension con-
taining, e.g., about 5 to about 500 mg per unit dosage of a compound or mixture of compounds of the present invention
or in topical form for wound healing (such as 0.01 to 5% by weight compound of the invention, 1 to 5 treatments per
day). The present compounds may be compounded in a conventional manner with a physiologically acceptable vehicle
or carrier, excipient, binder, preservative, stabilizer, flavor, etc., or with a topical carrier such as Plastibase (mineral oil
gelled with polyethylene) as called for by accepted pharmaceutical practice.
[0020] The compounds of the invention may also be administered topically to treat peripheral vascular diseases and



EP 0 996 618 B1

5

10

15

20

25

30

35

40

45

50

55

5

as such may be formulated as a cream or ointment.
[0021] The compounds of the present invention can also be formulated in compositions such as sterile solutions or
suspensions for parenteral administration. For example, about 0.1 to 500 milligrams of a compound of the invention
may be compounded with a physiologically acceptable vehicle, carrier, excipient, binder, preservative, stabilizer, etc.,
in a unit dosage form as called for by accepted pharmaceutical practice. The amount of active substance in these
compositions or preparations is preferably such that a suitable dosage in the range indicated is obtained.
[0022] The present invention thus provides novel methods of using, and pharmaceutical compositions containing,
the novel compounds described herein. The present invention especially contemplates methods of treating endothelin-
related disorders in a mammal, which comprise administering to a mammal an effective endothelin-related disorder
treating amount of a compound of the present invention. The present invention also especially contemplates pharma-
ceutical compositions for the treatment of endothelin-related disorders, comprising a compound of the present invention
in an amount effective therefor and a physiologically acceptable vehicle or carrier. A compound of the invention may,
for example, be employed in the present methods or pharmaceutical compositions alone, in combination with one or
more other compounds of the invention and/or in combination with at least one other active agent such as an angiotensin
II (AII) receptor antagonist, renin inhibitor, angiotensin converting enzyme (ACE) inhibitor, dual neutral endopeptidase
(NEP)-ACE inhibitor, diuretic, or cardiac glycoside, or other active agent listed above.
[0023] In the present methods, such other active agent(s) may be administered prior to, simultaneously with or fol-
lowing the administration of the compound(s) of the present invention. In the present pharmaceutical compositions,
such other active agent(s) may be formulated with the compound(s) of the present invention, or administered separately
as described above for the present methods.
[0024] Particularly preferred such methods and compositions are those for the treatment of hypertension, especially
low renin hypertension (such as is described in U.S. Patent Application Serial No. 60/035,825, filed January 30, 1997
by J.E. Bird, entitled "Method for Preventing or Treating Low Renin Hypertension by Administering an Endothelin An-
tagonist" (Attorney Docket No. HA700*), incorporated herein by reference in its entirety) or pulmonary hypertension,
particularly primary pulmonary hypertension; benign prostatic hypertrophy; migraine; renal, glomerular or mesangial
cell disorders; endotoxemia; ischemia; atherosclerosis; restenosis; subarachnoid hemorrhage; and congestive heart
failure.
[0025] N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]-N,3,3-trimethyl-
butanamide and N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-bi-
phenyl]-2-sulfonamide, and salts thereof, may be prepared by methods such as those described in European Patent
Application No. 702,012 or U.S. Patent Application Serial No. 08/754,715 filed November 21, 1996 (Attorney Docket
No. HA662e), all incorporated herein by reference in their entirety, and/or by the methods described in the Examples
section herein.
[0026] The present invention will now be further described by the following working examples, which are preferred
embodiments of the invention. These examples are meant to be illustrative rather than limiting.

Example 1

Preparation of N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]-N,
3,3-trimethylbutanamide

A. 4,5-Dimethyl-3-isoxazolamie hydrochloride

[0027] To (4,5-dimethyl-3-isoxazolyl)carbamic acid 1,1-dimethylethyl ester (25.0 g, 117.79 mmol, prepared as de-
scribed in Konoike, T. et al., Tet. Lett., 37, 3339-3342 (1996)) in a flask, 100 ml 4N HCl in dioxane was added. The
mixture was stirred at room temperature for 5 hrs and concentrated to give the title product of this step as a solid which
was used in the next step without further purification.

B. 2-Bromo-N-(4,5-dimethyl-3-isoxazolyl)benzenesulfonamide

[0028] To the entirety of the solid obtained in Step A and 4-dimethylaminopyridine (1.44 g, 11.78 mmol) in 79 ml
pyridine at 0°C, 2-bromobenzenesulphonyl chloride (28.59 g, 111.90 mmol) was added in portions over 10 minutes.
The mixture was stirred at 40°C for 6.5 hrs and concentrated. The residue was dissolved in 300 ml methanol ("MeOH"),
1000 ml 3% aqueous NaHCO3 solution was added, and the mixture was concentrated in vacuo to remove most of the
MeOH. The solid was filtered off and the aqueous filtrate was acidified to pH 1 with 6N HCl at 0°C, and extracted with
ethyl acetate ("EtOAc", 2x400 ml). The extracts were washed with 100 ml 1N HCl, 100 ml H2O and 100 ml brine, dried
and concentrated to give the title product of this step (34.32 g, ,95% pure, yield 84% for two steps). Rf=0.57, silica
gel, 1:1 hexane/EtOAc.
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C. 2-Bromo-N-(4,5-dimethyl-3-isoxazolyl)-N-[(2-methoxyethoxy)methyl]benzenesulfonamide

[0029] To the title product of Step B (32.60 g, 102.78 mmol) in 343 ml dimethylformamide ("DMF") at 0°C, NaH (60%
in mineral oil, 4.93 g, 123.34 mmol) was added in portions. After stirring at room temperature for 30 minutes, the mixture
was cooled with an ice-salt bath (-15°C) and 2-methoxyethoxymethyl chloride (16.00 g, 128.48 mmol) was added
dropwise over 20 minutes. The reaction was stirred with an ice-salt bath for 20 minutes and then at room temperature
for 1.5 hrs. 1400 ml 1:1 hexane/EtOAc was added to the reaction mixture. The organic layer was separated and washed
with 2x800 ml water, 400 ml brine and dried and concentrated. The residue was chromatographed on silica gel using
2.5:1 hexane/EtOAc to afford the title product of this step (32.12 g, 75%) as an oil.

D. N-(4,5-Dimethyl-3-isoxazolyl)-2'-formyl-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-
2-sulfonamide

[0030] To a solution of the title product of Step C (22.16 g, 52.85 mmol) in 264 ml tetrahydrofuran ("THF") at -95°C,
n-butyl lithium ("n-BuLi", 2 M solution in pentane, 29.07 ml, 58.14 mmol) was added. The mixture was stirred at -95°C
for 10 minutes and trimethylborate (6.59 g, 63.42 mmol) was added and stirred at -78°C for 15 minutes. The cold bath
was removed and the mixture was warmed to room temperature slowly and stirred at room temperature for 0.5 hr. The
mixture was then cooled to 0°C and 100 ml 3N HCl was added dropwise. After stirring for 30 minutes, the mixture was
extracted with CH2Cl2 (300 ml, 100 ml). The combined organic extracts were washed with 30 ml brine, dried and
concentrated to give 2-borono-N-(4,5-dimethyl-3-isoxazolyl)-N-[(2-methoxyethoxy)methyl]benzenesulfonamide as a
gum.
[0031] To the 2-borono-N-(4,5-dimethyl-3-isoxazolyl)-N-[(2-methoxyethoxy)methyl]benzenesulfonamide and 2-bro-
mo-5-(2-oxazolyl)benzaldehyde (13.32 g, 58.14 mmol, prepared as described in Example 21 of European Patent Ap-
plication No. 702,012) in 264 ml of toluene and 132 ml of 95% ethanol ("EtOH"), 106 ml 2M aqueous sodium carbonate
and tetrakis(triphenylphosphine)palladium(0) (6.11 g, 5.29 mmol) were added and the reaction mixture heated under
argon at 85°C for 4 hrs, cooled and diluted with 250 ml of EtOAc. The organic layer was separated and washed with
100 ml H2O and 50 ml brine, dried and concentrated. The residue was chromatographed on silica gel using 1:1 hexane/
EtOAc to afford the title product of this step (16.95 g, 62.7% for two steps) as a colorless gum.
1H NMR (CDCl3) δ 1.89 (s,3H), 2.28 (s,3H), 3.28 (s,3H), 3.43 (m,2H), 3.60-3.76 (m,2H), 4.40-4.59 (m,2H), 7.28-8.68
(m,9H), 9.76 (s,1H).

E. N-(4,5-Dimethyl-3-isoxazolyl)-2'-formyl-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide

[0032] To the title product of Step D (16.95 g, 33.14 mmol) in 414 ml 95% EtOH, 414 ml 6 N HCl was added. The
mixture was refluxed for 55 minutes and poured into 800 g ice. After standing for 2 hrs, a white precipitate was collected
by filtration yielding the title product of this step (13.17 g, yield 92%).
Rf (silica gel) = 0.31 (5% methanol in CH2Cl2).

F. N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(methylamino)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide

[0033] To the title product of Step E (12.91 g, 30.48 mmol) and 3A molecular sieves in 305 ml CH2Cl2, acetic acid
("AcOH", 4.58 g, 76.20 mmol) was added followed by methylamine (8.03 M in EtOH, 13.29 ml, 106.68 mmol). The
mixture was stirred for 15 minutes and sodium triacetoxyborohydride (19.38 g, 91.44 mmol) was added. The reaction
mixture was stirred at room temperature for 2 hrs, diluted with 700 ml CH2Cl2 and 100 ml MeOH and filtered through
celite. The filtrate was washed with 150 ml H2O, dried and concentrated. The residue was triturated with ethyl ether
(50 ml, 30 ml, 30 ml). Azeotropic evaporation with CH2Cl2-heptane several times gave the title product of this step as
a grey solid which was used in the next step without further purification. 1H NMR (CDCl3/CD3OD 3:1) δ 1.83 (s,3H),
2.13 (s,3H), 2.71 (s,3H), 3.87-4.27 (m,2H), 7.11-8.09 (m,9H).

G. N-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]-N,
3,3-trimethylbutanamide

[0034] To the title product of Step F in 300 ml of CH2Cl2 at 0°C, triethylamine (6.17 g, 60.96 mmol) was added and
stirred for 5 minutes. To the mixture, t-butylacetyl chloride (3.98 g, 29.57 mmol) was added dropwise over 10 minutes.
The reaction mixture was stirred at 0°C for 10 minutes and at room temperature for 1 hr. 100 ml 10% aqueous NaHSO4
was added. The aqueous layer was extracted with 100 ml CH2Cl2. The combined organic extracts were washed with
100 ml H2O, 50 ml brine, dried and concentrated. The residue was chromatographed on silica gel using 60:40:1 hexane/
EtOAc/AcOH to provide the title product of this Example (13.10 g, 80% for two steps) as a white solid. melting point =
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120-128°C (amorphous).
[0035] The novel intermediates prepared as the title products of Steps D, E and F of the above Example are also
provided by the present invention. The title products of Steps E and F may themselves also find utility as endothelin
antagonists for the treatment of endothelin-related disorders.

Example 2

In vivo Functional Activity of N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-
2-yl]methyl]-N,3,3-trimethylbutanamide

[0036] The excellent in vivo functional activity of the title compound (including bioavailability, potency and duration
of action, and metabolic stability) was demonstrated as follows.

(A) Bioavailability

[0037] Fasted male rats (n = 3) were given a single dose of the title compound either intravenously (10 µmol/kg as
a 10 minute infusion) or orally by gavage (20 µmol/kg). The dosing vehicle was propylene glycol for the intravenous
dose and PEG-400 for the oral dose. Following dosing, the average plasma concentration of the title compound was
measured over time, and the area under the curve AUC∞ (µM x hr) calculated as 31.3±2.9 and 72.8±17.3 for the
intravenous and oral dosings, respectively. As the dose-normalized AUC∞ values for the intravenous and oral dosings
were not statistically different, the oral bioavailability of the title compound was determined as approximately 100%.

(B) Pressor Testing

[0038]

(i) Intravenous injection of big ET-1 into conscious, normotensive rats produces a transient increase in mean arterial
pressure which can be blunted by an ETA receptor antagonist.

A bolus injection of human big ET-1 (1 nmol/kg, intravenously; vehicle: 1% Tween 80 in 5% NaHCO3) was
administered to Sprague-Dawley rats before and 5 minutes after intravenous injection of an amount of the title
compound (0.01 µmol/kg (n = 10), 0.03 µmol/kg (n = 10), and 0.1 µmol/kg (n = 3)). Peak pressor responses were
compared to determine the amount of inhibition caused by the title compound. The dose of the title compound
causing 50% inhibition of the big ET-1 pressor response (ED50) was 0.03 µmol/kg.
(ii) A similar experiment was conducted using oral administration of the title compound, which demonstrates its
duration of action as well as its potency. A bolus injection of human big ET-1 (1 nmol/kg, intravenously; vehicle:
1% Tween 80 in 5% NaHCO3) was administered to Sprague-Dawley rats (n=3) before and at 15, 105 and 195
minutes after dosing with 3 µmol/kg of the title compound. Peak pressor responses were compared to determine
the amount of inhibition caused by the title compound at these time intervals. The results obtained, demonstrating
both the potency and long duration of action of the title compound, are shown in the following Table 1.

(C) Pre-Systemic Metabolic Stability Within the Gastro-Intestinal Tract

In vitro

[0039] Rat cecal contents were quickly placed in cold, degassed potassium phosphate buffer (50 mM, pH 7.4, purged
by nitrogen bubbling for at least 30 minutes). Each incubation contained ca. 0.1 g of cecal contents/ml. The title com-
pound was added to the incubations as a solution in bicarbonate buffer. Incubations were conducted with 200 µM of
the title compound and were mixed with 1:1 acetonitrile and centrifuged prior to analysis. Samples were analyzed with
HPLC-UV and LC-MS on a YMC-ODS AQ column (4.6 x 150 mm, 3 µ) eluted with an ammonium acetate/acetonitrile

Table 1

Time After Dosing (Minutes) % Inhibition

15 57 ± 7

105 65 ± 13

195 74 ± 8
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gradient and detected at 270 nm. The percentage of title compound remaining intact (i.e., metabolites were not ob-
served) after incubation with rat cecal homogenate for 1 hour was 100%.

In vivo

[0040] Bile duct cannulated rats were fasted overnight. The title compound was administered as a solution in 5%
sodium bicarbonate (ca. 8 mg/ml, 29 mg/kg) by oral gavage. Gastrointestinal tract homogenate was made in 3 volumes
of water and an equal volume of acetonitrile was added. The title compound was identified by LC-MS/MS and quantified
by LC-UV on a YMC-ODS AQ column (4.6 x 150 mm, 3 µ) eluted with an ammonium acetate/acetonitrile gradient and
detected at 270 nm. The percentage of title compound remaining intact (i.e., metabolites were not observed) in the
gastrointestinal tract of the rats 9 hours after an oral dose was 100%.

Example 3

Preparation of N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-
biphenyl]-2-sulfonamide

A. N-(4,5-Dimethyl-3-isoxazolyl)-2'-(hydroxymethyl)-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazolyl)[1,1'-
biphenyl]-2-sulfonamide

[0041] To a solution of the title product of Step D of Example 1 (0.37 g, 0.76 mmol) in 10 mL of MeOH at room
temperature, sodium borohydride (0.035 g, 0.93 mmol) was added and the mixture stirred for 2 hours. The clear solution
was then concentrated to 5 mL and diluted with 100 mL of water and the aqueous solution was extracted with 3 x 100
mL of EtOAc. The combined organic extracts were then washed once with water and dried and evaporated to provide
0.36 g (95%) of the title product of this step as a colorless gum.
Rf (silica gel) = 0.32 (5% methanol in CH2Cl2).

B. 2'-(Bromomethyl)-N-(4,5-dimethyl-3-isoxazolyl)-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-
2-sulfonamide

[0042] To a solution of the title product of Step A (0.37 g, 0.72 mmol) in 5 mL of DMF at 5°C, triphenylphosphine
(0.283 g, 1.08 mmol) and carbon tetrabromide (0.358 g, 1.08 mmol) were added and the mixture stirred for 5 hours.
The solution was then diluted with 100 mL of water and the aqueous solution was extracted with 3 x 100 mL of EtOAc.
The combined organic extracts were then washed once with water and dried and evaporated. The residue thus obtained
was chromatographed on 20 g of silica gel using 2:1 hexane:EtOAc to afford 0.285 g (69%) of the title product of this
step.
Rf (silica gel) = 0.34 (5% methanol in CH2Cl2).

C. 3,3-Dimethyl-2-pyrrolidinone

[0043] To a flask containing 3,3-dimethyl-2-oxo-1-pyrrolidinecarboxylic acid, 1,1-dimethylethyl ester, hydrochloride
(0.5 g, 2.34 mmol, prepared as described in J. Chem. Res. (Synopsis)., 414-415 (1993)), 1N HCl in ether (15 mL) was
added and the mixture stirred overnight. The solution was then evaporated and the residue dried in vacuo to provide
0.26 g (98%) of the title product of this step as a light yellow gum which solidified on standing.

D. N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-N-[(2-methoxyethoxy)methyl]-
4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide

[0044] To a solution of the title product of Step C (0.055 g, 0.49 mmol) in 3 mL of DMF, NaH (60% suspension in
mineral oil, 0.019 g, 0.49 mmol) was added and the mixture was stirred at room temperature under argon for 5 minutes.
The title product of Step B (0.14 g, 0.24 mmol) was then added and the mixture was stirred overnight at room temper-
ature. In a separate flask, an additional 0.0275 g (0.25 mmol) of the title product of Step C and 0.01 g (0.25 mmol) of
sodium hydride in 1 mL of DMF was stirred for 10 minutes and this mixture was then added to the solution above and
the reaction mixture stirred for an additional 3 hours. The mixture was then added to 100 mL water and the solution
was extracted with 3 x 50 mL EtOAc. The combined organic extracts were washed with water and dried and evaporated
to afford 0.16 g (100%) of the title product of this step as a colorless gum.
Rf (silica gel) = 0.24 (5% methanol in CH2Cl2).
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E. N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-
2-sulfonamide

[0045] To a solution of the title product of Step D (0.157 g, 0.25 mmol) in 2 mL of acetonitrile, chlorotrimethylsilane
(0.157 g, 1.45 mmol) and sodium iodide (0.15 g, 1.45 mmol) were added and the mixture was stirred at room temper-
ature for 1 hour. Additional portions of chlorotrimethylsilane (0.078 g, 0.726 mmol) and sodium iodide (0.075 g, 0.726
mmol) were added and the mixture stirred for an additional 1 hour. The mixture was diluted with 20 mL of 1% aqueous
sodium thiosulfate and extracted with 3 x 12 mL of EtOAc. The combined organic extracts were then washed once
with water and dried and evaporated. The residue was purified by reverse phase preparative HPLC on a 30 x 500 mm
ODS S10 column using 70% solvent B (90% MeOH, 10% H2O, 0.1% trifluoroacetic acid ("TFA")) and 30% solvent A
(10% MeOH, 90% H2O, 0.1% TFA). The appropriate fractions were collected and neutralized with aqueous sodium
bicarbonate to pH 7 and concentrated to 10 mL. The solution was then acidified to pH 4 using aqueous sodium bisulfate
and the white solid was filtered and dried to provide 0.036 g (28%) of the title product of this Example as a white solid,
m.p. 110-117°C (amorphous).
[0046] The novel intermediates prepared as the title products of Steps A, B and D of the above Example are also
provided by the present invention.

Example 4

Alternative Preparation of N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-
4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide

A. 4-[[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]sulfonyl]4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]amino]-
2,2-dimethylbutanoic acid

[0047] To the title product of Step E of Example 1 (2.00 g, 4.72 mmol), 3-carboxy-3-methylbutylammonium chloride
(1.58 g, 9.45 mmol, prepared as described in J. Chem. Research(S), 414-415 (1993)) and 3A molecular sieves in 47
ml CH2Cl2, AcOH (0.85 g, 14.17 mmol) was added followed by sodium acetate (0.775 g, 9.45 mmol). The mixture was
stirred for 10 minutes and sodium triacetoxyborohydride (3.00 g, 14.17 mmol) was added. The reaction mixture was
stirred at room temperature for 1 hour and 40 minutes, diluted with 100 ml CH2Cl2 and filtered through celite. The
filtrate was washed with 2 x 30 ml H2O, 30 ml brine, dried and concentrated to yield a residue containing the title product.
Rf (silica gel) = 0.06 (CH2Cl2:methanol 10:1)

B. N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-
2-sulfonamide

[0048] The entirety of the residue obtained in Step A was dissolved in 50 ml CH2Cl2 and 1,3-diisopropylcarbodiimide
(775 mg, 6.14 mmol) was added. The reaction mixture was stirred sat room temperature for 1 hour and diluted with
50 ml CH2Cl2, washed with 30 ml H2O and 30 ml brine, dried and concentrated. The residue was chromatographed
on silica gel using 50:50:1 hexene/EtOAc/AcOH to provide the title product of this Example (1.47 g, 60% for two steps)
as a white solid, m.p. 206-208°C (EtOH/H2O).
[0049] The novel intermediate prepared as the title product of Step A of the above Example is also provided by the
present invention. This intermediate may itself also find utility as an endothelin antagonist for the treatment of endothe-
lin-related disorders.

Example 5

In vivo Functional Activity of N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-
4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide

[0050] The excellent in vivo functional activity of the title compound (including bioavailability, potency and duration
of action, and metabolic stability) was demonstrated as follows.

(A) Bioavailability

[0051] Using the method of Example 2(A), the oral bioavailability of the title compound was determined as approx-
imately 78%.
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(B) Pressor Testing

[0052] Using the method of Example 2(B)(i), the dose of the title compound causing 50% inhibition of the big ET-1
pressor response (ED50) was approximately 0.01 µmol/kg.
[0053] The potency and long duration of action of the title compound are demonstrated by the results shown in the
following Table 2, which results were obtained using the method of Example 2(B)(ii).

(C) Pre-Systemic Metabolic Stability Within the Gastro-Intestinal Tract

[0054] Using the methods of Example 2(C), the following stability data for the title compound were obtained.

In vitro

[0055] The percentage of title compound remaining intact after incubation with rat cecal homogenate for 1 hour was
100%.

In vivo

[0056] The percentage of title compound remaining intact in the gastrointestinal tract of the rats 9 hours after an oral
dose was 100%.

Claims

1. The compound N-[[2'-[[(4,5-dimethyl-3-isoxazoly)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]-N,
3,3-trimethylbutanamide or a salt thereof.

2. The compound of claim 1 which is N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-
2-yl]methyl]-N,3,3-trimethylbutanamide or a pharmaceutically acceptable salt thereof.

3. The compound which is N-(4,5-dimethyl-3-isoxazolyl)-2'-formyl-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazolyl)[1,1'-
biphenyl]-2-sulfonamide;

N-(4,5-dimethyl-3-isoxazolyl)-2'-formyl-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide;

N-(4,5-dimethyl-3-isoxazolyl)-2'-[(methylamino)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide.

4. The compound N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-bi-
phenyl]-2-sulfonamide or a salt thereof.

5. The compound of claim 4 which is N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-
4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide or a pharmaceutically acceptable salt thereof.

6. The compound of claim 1 or 5 which is a pharmaceutically acceptable salt of said compound, wherein said salt is
a lithium sodium, or potassium salt or a salt formed with an organic amine base.

7. The compound which is N-(4,5-dimethyl-3-isoxazolyl)-2'-(hydroxymethyl)-N-[(2-methoxyethoxy)methyl]-4'-(2-oxa-
zolyl)[1,1'-biphenyl]-2-sulfonamide;

2'-(bromomethyl)-N-(4,5-dimethyl-3-isoxazolyl)-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-

Table 2

Time After Dosing (Minutes) % Inhibition

15 62 ± 5

105 50 ± 7

195 38 ± 7
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2-sulfonamide and

N-(4,5-dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-N-[(2-methoxyethoxy)methyl]-
4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamide.

8. A pharmaceutical composition comprising a compound of claim 2 or 5.

9. A pharmaceutical composition of claim 8, further comprising at least one angiotensin II (AII) receptor antagonist,
renin inhibitor, angiotensin converting enzyme (ACE) inhibitor, dual neutral endopeptidase (NEP)-ACE inhibitor,
diuretic or cardiac glycoside for simultaneous or sequential administration.

10. Use of a compound as defined in claims 2 or 5 for the preparation of a pharmaceutical composition for the treatment
of an endothelin-related disorder.

11. Use of a compound as defined in claims 2 or 5 for the preparation of a pharmaceutical composition for the treatment
of hypertension, pulmonary hypertension, primary pulmonary hypertension, benign prostatic hypertrophy, mi-
graine, renal, glomerular or mesangial cell disorders, endotoxemia, ischemia, atherosclerosis, restenosis, sub-
arachnoid hemorrhage, congestive heart failure or asthma.

12. Use according to claim 10 for the sequential or simultaneous administration with at least one angiotensin II (AII)
receptor antagonist, renin inhibitor, angiotensin converting enzyme (ACE) inhibitor, dual neutral endopeptidase
(NEP)-ACE inhibitor, diuretic or cardiac glycoside.

Patentansprüche

1. Die Verbindung N-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]methyl]-N,
3,3-trimethylbutanamid oder ein Salz davon.

2. Verbindung gemäß Anspruch 1 mit dem Namen N-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)
[1,1'-biphenyl]-2-yl]methyl]-N,3,3-trimethylbutanamid oder ein pharmazeutisch verträgliches Salz davon.

3. Verbindung, nämlich N-(4,5-Dimethyl-3-isoxazolyl)-2'-formyl-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazolyl)[1,1'-bi-
phenyl]-2-sulfonamid;

N-(4,5-Dimethyl-3-isoxazolyl)-2'-formyl-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamid;

N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(methylamino)methyl]-4'-(2-oxazolyl)[1,1'biphenyl]-2-sulfonamid.

4. Die Verbindung N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-oxazolyl)[1,1'-
biphenyl]-2-sulfonamid oder ein Salz davon.

5. Verbindung gemäß Anspruch 4 mit dem Namen N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidi-
nyl)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamid oder ein pharmazeutisch verträgliches Salz davon.

6. Verbindung gemäß Anspruch 1 oder 5, welche ein pharmazeutisch verträgliches Salz der Verbindung ist, wobei
das Salz ein Lithium-, Natrium- oder Kaliumsalz oder ein mit einer organischen Aminbase gebildetes Salz ist.

7. Verbindung, nämlich N-(4,5-Dimethyl-3-isoxazolyl)-2'-(hydroxymethyl)-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazo-
lyl)[1,1'-biphenyl]-2-sulfonamid;

2'-(Brommethyl)-N-(4,5-dimethyl-3-isoxazolyl)-N-[(2-methoxyethoxy)methyl]-4'-(2-oxazolyl)[1,1'-biphenyl]-
2-sulfonamid und

N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(3,3-dimethyl-2-oxo-1-pyrrolidinyl)methyl]-N-[(2-methoxyethoxy)methyl]-
4'-(2-oxazolyl)[1,1'-biphenyl]-2-sulfonamid.

8. Arzneimittel, umfassend eine Verbindung gemäß Anspruch 2 oder 5.
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9. Arzneimittel gemäß Anspruch 8, weiterhin umfassend mindestens einen Angiotensin-II-(AII)-Rezeptor-Antagoni-
sten, Renin-Hemmer, Angiotensin-converting-Enzym (ACE)-Hemmer, dualen Neutral-Endopeptidase-(NEP)
-ACE-Hemmer, ein diuretisches Glycosid oder Herzglycosid zur gleichzeitigen oder sequenziellen Verabreichung.

10. Verwendung einer Verbindung, wie in Anspruch 2 oder 5 definiert, zur Herstellung eines Arzneimittels zur Behand-
lung einer Erkrankung, die mit Endothelin in Verbindung steht.

11. Verwendung einer Verbindung, wie in Anspruch 2 oder 5 definiert, zur Herstellung eines Arzneimittels zur Behand-
lung von Bluthochdruck, pulmonaler Hypertonie, primärer pulmonaler Hypertonie, gutartiger Prostatahypertrophy,
Migräne, Renal-, Glomerulär- oder Mesangialzellerkrankungen, Endotoxämie, Ischämie, Atherosklerose, Reste-
nose, Subarachnoidalblutung, dekompensierter Herzinsuffizienz oder Asthma.

12. Verwendung gemäß Anspruch 10 zur sequenziellen oder gleichzeitigen Verabreichung mit mindestens einem An-
giotensin-II-(AII)-Rezeptor-Antagonisten, Renin-Hemmer, Angiontensin-converting-Enzym (ACE)-Hemmer, dua-
len Neutral-Endopeptidase-(NEP)-ACE-Hemmer, diuretischen Glycosid oder Herzglycosid.

Revendications

1. Composé N-[[2'-[[(4,5-diméthyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphényl]-2-yl]méthyl]-N,3,3-tri-
méthylbutanamide ou son sel.

2. Composé de la revendication 1 qui est N-[[2'-[[(4,5-diméthyl-3-isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-biphé-
nyl]-2-yl]méthyl]-N,3,3-triméthylbutanamide ou son sel pharmaceutiquement acceptable.

3. Composé qui est N-(4,5-diméthyl-3-isoxazolyl)-2'-formyl-N-[(2-méthoxyéthoxy)méthyl]-4'-(2-oxazolyl)[1,1'-biphé-
nyl]-2-sulfonamide ;

N-(4,5-diméthyl-3-isoxazolyl)-2'-formyl-4'-(2-oxazolyl)[1,1'-biphényl]-2-sulfonamide ;

N-(4,5-diméthyl-3-isoxazolyl)-2'-[(méthylamino)méthyl]-4'-(2-oxazolyl)[1,1'-biphényl]-2-sulfonamide.

4. Composé N-(4,5-diméthyl-3-isoxazolyl)-2'-[(3,3-diméthyl-2-oxo-1-pyrrolidinyl)méthyl]-4'-(2-oxazolyl)[1,1'-biphé-
nyl]-2-sulfonamide ou son sel.

5. Composé de la revendication qui est 4 N-[(4,5-diméthyl-3-isoxazolyl)-2'-[(3,3-diméthyl-2-oxo-1-pyrrolidinyl)mé-
thyl]-4'-(2-oxazolyl)[1,1'-biphényl]-2-sulfonamide ou son sel pharmaceutiquement acceptable.

6. Composé de la revendication 1 ou 5 qui est un sel pharmaceutiquement acceptable dudit composé, où ledit sel
est un sel de lithium, sodium ou potassium ou un sel formé avec une base d'amine organique.

7. Composé qui est N-(4,5-diméthyl-3-isoxazolyl)-2'-(hydroxyméthyl)-N-[(2-méthoxyéthoxy)méthyl]-4'-(2-oxazolyl)
[1,1'-biphényl]-2-sulfonamide ;

2'-(bromométhyl)-N-(4,5-diméthyl-3-isoxazolyl)-N-[(2-méthoxyéthoxy)méthyl]-4'-(2-oxazolyl)[1,1'-biphényl]-
2-sulfonamide et

4 N-[(4,5-diméthyl-3-isoxazolyl)-2'-[(3,3-diméthyl-2-oxo-1-pyrrolidinyl)méthyl]-N-[(2-méthoxyéthoxy)méthyl]-
4'-(2-oxazolyl)[1,1'-biphényl]-2-sulfonamide.

8. Composition pharmaceutique comprenant un composé de la revendication 2 ou 5.

9. Composition pharmaceutique de la revendication 8, comprenant de plus au moins un antagoniste d'un récepteur
de l'angiotensine II (AII), un inhibiteur de la rénine, un inhibiteur de l'enzyme de conversion de l'angiotensine (ACE),
un inhibiteur de ACE-endopeptidase neutre double (NEP), un glycoside diurétique ou cardiaque pour une admi-
nistration simultanée ou séquentielle.

10. Utilisation d'un composé tel que défini dans les revendications 2 ou 5 pour la préparation d'une composition phar-
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maceutique pour le traitement d'un trouble en rapport avec l'endothéline.

11. Utilisation d'un composé tel que défini aux revendications 2 ou 5 pour la préparation d'une composition pharma-
ceutique pour le traitement de l'hypertension, de l'hypertension pulmonaire, d'une hypertension pulmonaire pri-
maire, d'une hypertrophie prostatique bénine, de la migraine, d'un trouble des cellules rénales, glomérulaires ou
mésangiales, de l'endotoxémie, de l'ischémie, de l'athérosclérose, de la resténose, d'une hémorragie subarach-
noïde, d'une défaillance cardiaque congestive ou de l'asthme.

12. Utilisation selon la revendication 10 pour l'administration séquentielle ou simultanée avec au moins un antagoniste
d'un récepteur de l'angiotensine II (AII), un inhibiteur de la rénine, un inhibiteur de l'enzyme de conversion de
l'angiotensine (ACE), un inhibiteur de ACE-endopeptidase neutre double (NEP), un glycoside diurétique ou car-
diaque.
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